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This paper provides econometric evidence on the prevalence and childhood 
antecedents of Posttraumatic Stress Disorder (PTSD) using data from a large-scale cross-
sectional survey of Vietnam-Era veterans. The empirical strategy accounts for potential 
errors in the survey PTSD diagnosis using a method that is particularly suitable for 
secondary analysis of public-use surveys of the health of the general population. The 
intensity of a veteran’s reactions to war-time stress is higher for middle-born veterans, for 
veterans whose parents have a history of mental illness and for veterans reared in, what 
was then considered, nontraditional households. The latter two factors also substantially 
raised the probability of a positive diagnosis. These findings are consistent with much of 
the psychological literature on the relationship between family psychopathology and 
vulnerability to the disease. They are also consistent with much of household economics 
literature on the relationship between family structure and a person’s achievements. 
Adjusted for PTSD classification errors, the sample PTSD prevalence rate is high, 18%, 
but roughly 4 percentage points lower than the unadjusted rate. This result is consistent 
with recent studies of the biases in PTSD prevalence estimates. 
 
  1Introduction 
There is much controversy today about whether Posttraumatic Stress Disorder 
(PTSD) is over-diagnosed among U. S. veterans (McNally 2003). This issue is the focus 
of intense policy debates as the current U. S. government grapples with the fiscal 
challenges it faces in providing sufficient support to those veterans who need and seek 
psychiatric treatment and disability compensation (American Enterprise Institute 2004). 
At the same time, a long-standing question in academic and professional circles is why so 
few people exposed to intensely traumatic events develop the full-blown symptoms of the 
disorder (Bowman and Yehuda 2004). This paper provides econometric evidence that 
contributes to both debates for the answer to the first question may have serious 
implications for the answer to the second question. 
The approach taken here uses the antecedents of illness, in particular, the family 
structure and the family rearing environment during childhood, as the underlying source 
of variation in the veterans’ responses to trauma exposure. The analysis is based on the 
male veterans who participated in the National Survey of the Vietnam Generation, a 
landmark study, sponsored by the U.S. Veterans Affairs Administration in the late 1980s 
(Kulka et al. 1988). This is a uniquely rich cross-sectional survey containing detailed 
information on the veteran’s current psychiatric health as well as retrospective data on his 
traumatic experiences and on the family dynamics and the structure of the household in 
which the veteran was raised. In addition to the usual indicators of parents’ 
socioeconomic status, it paints a vivid picture of their emotional and behavioral stability; 
it indicates a veteran’s birth order as well as the number of siblings; and it contains 
diagnostic data designed to simulate a clinical assessment of PTSD.  
This paper offers new contributions to two major literatures. For one, it adds to 
  2the growing research in household economics on the effects of the family rearing 
environment on a person’s development and achievements. Economic models of family 
investments of both time and money in their children predict variations in investments 
not only with household income but also with birth rank, number of siblings, parents’ 
educational attainment and partnering arrangements. Most empirical work has focused on 
the effects of these family characteristics on children’s educational outcomes and 
subsequent success in the workplace (Caceres-Delpiano 2006; Kantarevic and Mechoulan 
2006; Conley and Glauber 2006; Black et al 2005; Ejrnaes and Portner 2004; Behrman 
and Taubman 1986; Lindhert 1977; Astone and McLanahan 1991; Krein and Beller 1988; 
Manski et al. 1992; Lang and Zagorsky 2001; Ginther and Pollak 2004). Far fewer 
studies have considered their impact on health capital formation. The amount of time, 
energy, and financial resources that parents can provide to their children, though, may 
also have significant consequences for the child’s emotional stability and physical health 
later in life. Indeed, recent work by Argys et al. (2006) find that birth order is 
significantly correlated with risky health-related behavior among adolescents: first-born 
teens are less likely to be sexually active, smoke, use drugs, and drink alcohol—
behaviors which often persist into adulthood and may have long-lasting consequences for 
health and well-being.  
Second, this paper explores the consequences of misclassification in survey 
diagnoses of PTSD for estimates of measures of association when the outcome variable is 
misclassified. Measurement error has been shown to exist in most mental health 
indicators that are commonly found in general population surveys. Savoca (1992, 1995) 
finds large error variances in self-evaluations. Helzer et al. (1985), Anthony et al. (1985), 
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that are designed to simulate clinical appraisals. Many scholars are mindful of the 
implications of classification errors for prevalence estimates and for regression 
coefficients when the error-ridden variable is a regressor; few econometric studies have 
recognized the complications caused by classification errors in categorical outcome 
variables, particularly in health-related applications.  This paper employs a method of 
accounting for classification errors, proposed by Hausman et al. (1998, 2001), which has 
broad applications to analyses of large-scale population surveys. 
The analysis proceeds by first considering the effects of background 
characteristics on a continuous measure of PTSD, one which can be interpreted as 
representing a veteran’s propensity to develop PTSD. This approach provides a 
convenient framework for testing the exogeneity of trauma exposure. Birth order, 
parents’ marital stability, mother’s work decisions, and parental history of mental illness 
and substance abuse have statistically significant effects. While the probability of trauma 
exposure, both war-related and not war-related, is higher for veterans whose parents 
display characteristics that may disturb family dynamics, the estimated correlation 
between the unobserved factors affecting the probability of exposure and the unobserved 
factors which affect the veterans’ reactions to stressful events were insignificant both 
practically and statistically. This result lends support to the hypothesis that trauma 
exposure is an exogenous determinant of combat-related PTSD. 
The second approach considers whether family background can help distinguish 
between veterans who reach the threshold level of symptoms for a positive diagnosis 
from veterans who do not. Here the outcome variable is a binary variable indicating the 
  4presence or absence of the diagnosis. The econometric analysis corrects for the potential 
bias in coefficient estimates that may arise from classification errors in this diagnosis. 
The results show that failure to account for misclassification may seriously understate the 
estimated effects of the control variables on the probability of a positive diagnosis. They 
also show that the survey indicator of PTSD overstates the prevalence of the disorder by 
roughly 4 percentage points. A finding that is consistent with recent studies of the biases 
in PTSD prevalence estimates. 
 
Selection and Measurement of Variables 
The National Vietnam Veterans Readjustment Study (NVVRS), a study 
completed in the late 1980s, was designed to evaluate the civilian readjustment problems 
of veterans who were on active duty during the years of the Vietnam War, 1964-1975 
(Kulka et al. 1988).  A primary goal of the main survey component of the NVVRS, the 
National Survey of the Vietnam Generation (NSVG), was to assess the prevalence, 
antecedents, and consequences of PTSD among Vietnam-era veterans. At the time of the 
survey PTSD had only recently been officially classified as a psychiatric disorder by the 
American Psychiatric Association, a move which is believed by some to have been 
motivated by strong anti-war sentiments (McNally 2003).  
Diagnosis-related Variables 
The principal investigators for the survey specified as one of its major goals the 
collection of information about PTSD that would be credible to the scientific community 
(Kulka et al. 1988). Consequently, the first step in the survey design tested six candidate 
PTSD survey measures on clinical subjects, that is, veterans undergoing psychiatric 
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self-reported questionnaire, was found to have the highest concordance with direct 
clinical appraisals in the clinical setting. A follow-up validation study selected a sample 
of NSVG respondents for more thorough clinical assessments conducted by experienced 
mental health professionals. From Table 1 we see that the accuracy of the Mississippi 
scale is lower in the community sample but still satisfies some professional standards for 
a valid screening instrument (Rogan and Gladen 1978). The probability that it detects the 
disorder among true cases (77.3%)
1 is far greater than the fraction that it detects among 
true noncases (17.2%). Moreover, its accuracy exceeds that of other widely used survey 
screening instruments for psychiatric disorders in the general population (Anthony et al. 
1985; Helzer et al. 1985; Kessler et al. 1998). For example, validation studies of the 
diagnostic screening instruments in the U.S. National Comorbidity Survey, the first large-
scale epidemiological survey of the mental health of the general U.S. population, found K 
values in excess of 0.60 only for two disorders, (agoraphobia and social phobia); K 
values in the range of 0.50 to 0.60 for only four disorders (major depressive episode, 
mania, simple phobia, and alcoholism). The remainder fell below 0.50, in particular, 
PTSD had a K value of only 0.39 (Kessler et al. 1998).  
The 35 items in the Mississippi Scale were chosen to cover the diagnostic criteria 
established by the American Psychiatric Association (APA 1987) in the third (revised) 
version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R). In 
that version, a necessary condition for a positive diagnosis is the experience of at least 
one traumatic event “that is outside the range of usual human experience and would be 
                                                 
1 The proportion of true cases receiving a positive survey diagnosis equals one minus the false 
negative rate. (See Table 1). 
  6markedly distressing to almost anyone” (APA 1987, pg. 247).
2 Once it is established that 
such an event has occurred, diagnosis is based on the intensity of the subject’s reactions 
to the event. Symptoms include flashbacks, excessive avoidance of situations or people 
that might lead the subject to recall the event, and physiological reactions to events that 
remind the subject of trauma (increased heart rate and sweating, e.g.). (Appendix A lists 
the full DSM-III-R diagnostic criteria). The subject rates each of the 35 items on a 5-
point Likert scale according to symptom severity. The Mississippi Scale is the total of the 
35 item scores, thus ranging from 35 to 175. The NVVRS study team chose a cutoff of 89 
or higher for its current PTSD diagnosis.  Table 2 shows a sample mean score of 73 and a 
sample PTSD prevalence rate of 22%.   
The Mississippi Scale is based solely on the soldier’s reporting of war-related 
traumatic events -- events which occurred well over a decade prior to the interview, and 
on his own assessment of symptom severity. Largely for this reason, many scholars 
regard the NVVRS prevalence rates for PTSD as implausibly high. McNally (2003) cites 
several psychological studies showing that the number of traumatic events, reported by 
subjects undergoing screening for PTSD, rises significantly with the length of the recall 
period. In a small study of 100 veterans seeking specialty treatment care for Vietnam 
War-related PTSD, Frueh et al. (2005) could find independent confirmation of war-
related trauma for only 41%. Dohrenwend et al. (2006) reviewed military personnel 
records and historical accounts to cross-check the information in the NVVRS. Of the 260 
Vietnam War veterans who participated in the post-survey validation study, they were 
                                                                                                                                                 
 
2 The subject need not be the direct victim of the event. For example, a soldier who witnesses 
wartime atrocities against civilians and enemy soldiers or a brother who learns of the rape of his 
sister both meets the DSM-III-R exposure criteria.  
  7unable to independently verify the accounts of traumatic events for 8 of the 90 veterans 
who received a positive PTSD diagnosis by the clinicians who re-interviewed them. 
 In fact, on close examination, the responses in the NVSG reveal some 
inconsistencies in the veterans’ reports of trauma exposure. In addition to the self-
administered questionnaire, the NSVG gave the respondents the opportunity to discuss at 
length with the interviewer up to thirty traumatic events in their lives, both war-related 
and not war-related, and the degree of stress each event may have caused. Trained coders 
then independently reviewed the survey responses and rated each event according to how 
closely it corresponded to the DSM definition of trauma:  “unlikely to be traumatic,” 
“probably traumatic,”  “definitely traumatic,” and “severely traumatic.”  Table 2 reports 
that 42% of the veterans in this sample mentioned exposure to at least one combat-related 
event and 75% reported at least one traumatic event not war-related. According to the 
NVVRS study team only 25% of the non-war-related events met DSM criteria for trauma 
exposure but nearly 90% of the combat events met the clinical definition of trauma. Of 
the veterans who received a positive diagnosis of PTSD according to the Mississippi 
Scale, however, 26% did not report a traumatic combat-related experience in the face-to-
face interview; 11% of the PTSD cases did not report any type of clinically-defined 
trauma. 
Variables Related to the Child Rearing Environment and Family Structure 
In their comprehensive review of the empirical research on the determinants of 
children’s attainment, Haveman and Wolfe (1995) note four parental choice variables that 
have been studied extensively by economists: parents’ education, marital stability and 
income, and mother’s labor force participation decisions. These variables reflect multiple 
  8aspects of the family rearing environment: the time and economic resources available for 
investments in children, the quality of these investments, the cultural and intellectual 
environment of the home, and the genetic endowment that the parents pass on to their 
offspring. In Table 3 we see that 34% percent of veterans answered “poor” to the 
question, “Was your family well-to-do, average, or poor?” The fraction was much higher 
among positive PTSD cases than among negative cases. Positive cases were also more 
likely to have parents who did not graduate from high school, especially fathers. Seventy-
seven percent of veterans grew up in an ‘intact’ family, that is, they lived with both 
biological parents until age sixteen. That fraction is lower for positive PTSD cases while 
the fraction who reported that their mothers worked outside the home during their 
childhood was higher. 
In recent decades much has been written on the relationship between fertility 
decisions and children’s outcomes. The initial work focused on the effect of family size 
on children’s attainment, addressing Becker’s “quantity-quality tradeoff’ hypothesis 
(Becker and Lewis 1973; Becker and Tomes 1976). Later work explored the effects of 
birth order. The theoretical underpinnings for the relationship between educational 
attainment and birth order suggest that the relationship is not monotonic. The time spent 
by parents with a child is an important factor in increasing his capacities. An only child 
or a first-born child, during the critical early years, presumably faces less competition for 
his parents’ time and resources than do later born children. While last-born children, 
particularly in large families, may be at a disadvantage in their early years, they have a 
‘monopoly’ on their parents’ time during their teenage years as their siblings leave home. 
  9They also gain the attentions of older siblings throughout their childhood.
3  Indeed, 
Lindert (1977) finds that the total amount of time devoted to the care of a child until age 
eighteen by any person in the household is highest for the first- and the last-born in 
families of three or more children. Keller and Zach (2002) find that first-born infants 
receive significantly more attention from their parents, particularly from their fathers than 
do later-born.  
To capture the possible nonlinearity in the relationship between birth order and 
outcomes, I use an index of relative birth order, proposed by Ejrnaes and Portner (2004), 
which equals (p-1)/(n-1), where p is the respondent’s birth order and n is the number of 
children in the family into which he was born. It ranges from 0 for first-born to 1 for last-
born. As we see in the bivariate comparisons in Table 3, there is little difference in either 
the average relative birth order or the average number of siblings between positive and 
negative PTSD cases.  
Many scholars have argued that the longstanding empirical finding that parental 
divorce adversely affects the development and achievements of their offspring may 
reflect the effects of parental characteristics that are correlated with marital discord but 
                                                 
3 More nuanced arguments predict that the relationship between birth order and parental time and 
money inputs depends on the parents’ preferences. Parents who are “nondiscriminatory” will 
allocate their resources equally among their offspring. Any observed birth order differences in 
achievements, then, will reflect relationships between birth order and innate talents. There is a 
widespread belief that first-born have richer genetic endowments. Parents who are “achievement 
maximizers” will allocate their resources disproportionately to the child who will provide the 
highest return on their investment. They are strategic not only in how they allocate their resources 
but also in when they decide to stop having children. Each child is a random draw from the gene 
pool; parents stop having children when they have the one who exceeds their expectations. These 
models predict that the last born will have the greatest innate abilities, will receive the most 
attention from their families, and, consequently, will be the most successful later in life. Parents 
who are adverse to inequalities in their children’s well-being and success will devote the greatest 
resources to the least able child. This “overcompensation” should minimize correlation between 
birth order and success. See Ejrnaes and Portner (2004), Behrman and Taubman (1986), and 
Hanushek (1992) for formal expositions of these models. 
  10are often left out of the analysis (Manski et al. 1992; Cherlin 1999; Lang and Zagorsky 
2001). The NVSG contains detailed indicators of the family rearing environment which 
allow us to control for other potentially disruptive parental behavior. These variables are 
based on the respondent’s recollection and assessment of whether either of his parents 
had mental or nervous conditions, had a serious drinking or drug problem, or had been 
arrested or jailed during the respondent’s childhood. Veterans who received positive 
PTSD diagnoses reported a much higher incidence of substance abuse, mental health 
problems and potentially criminal behavior among their parents.  
 
Empirical Analysis of Patterns in Stress Reactions to Traumatic Events 
I begin with an OLS analysis of the determinants of a veteran’s overall score on 
the Mississippi Scale for Combat-related Stress. If the classical measurement error 
assumption for a continuous outcome holds, namely that its error is uncorrelated with the 
independent variables, then the coefficient estimates should free of measurement error 
bias but could incur an efficiency loss.
4  Coefficient estimates of the full specification are 
reported in column 1 of Table 4.  Although, strictly speaking, the Mississippi scale is 
designed to gauge the intensity of reactions to combat-related stress, studies of delayed-
onset PTSD found that most veterans who developed the disorder years after leaving the 
service had experienced trauma in their post-service civilian life (McNally 2004). Other 
                                                 
4 It is difficult to test this assumption without multiple independent PTSD assessments. Savoca 
(1992, 1995), using data from a large scale survey of the mental health of the general adult U.S. 
population, relates the discrepancies between self-assessments of overall emotional health and 
clinically-based measures with several characteristics of the subjects and consistently finds that 
females and older adults tend to rate their mental health worse and whites much better than the 
clinical assessment. These results, however, come from models which assume that the clinical 
evaluation, which also relies on the respondent’s report of symptoms, contains no systematic 
biases, only purely random errors.  
  11studies have shown that the likelihood of developing PTSD rises with the number of 
traumatic stressors and varies by type of stressor (Kessler et al. 1999; Ilkin et al. 2005). 
Since the data does not indicate when the symptoms of PTSD started but only whether 
they are currently present, I include two trauma indicators, one war-related and one not 
related to war, each takes on a value of one only if the NVVRS study team coded the 
event as definitely meeting clinically defined trauma. Indeed, the results find that 
veterans who experienced both types of trauma scored 5 points higher than veterans who 
had only been exposed to intense war-related stress.  
Of the standard set of characteristics, parents’ education has no significant 
relationship, either practically or statistically, to a veteran’s propensity to development 
symptoms of the disorder, nor does the veteran’s report of family income. This result 
stands in sharp contrast to studies of parental education and a child’s intellectual 
development but is somewhat consistent with the findings of Argys et al. (2006). They 
report very weak relationships between parents’ education and income (broadly defined) 
and alcohol and drug use among adolescents, most estimates are statistically 
insignificant. These adolescent behaviors are strong predictors of adult substance use 
problems (Mullahy and Sindelar 1989), which, in turn, occur at dramatically higher rates 
among veterans classified as positive for PTSD (Kulka et al. 1990).  Marital stability and 
the mother’s work decisions do matter. Veterans reared in what were then regarded as 
traditional families, those whose parents stayed together and whose mothers did not work 
outside the home, are predicted to score 7 points less on the Mississippi Scale.  In ‘non-
intact’ families, the mother’s work decision has no statistically significant effect on the 
score, while the benefits of marital stability disappear if the mother works outside the 
  12home.  
Veterans reared in families with at least one parent who has a history of mental 
illness exhibit much higher scores on the Mississippi Scale. This result is consistent with 
the findings of DeWit et al. (2005) in their study of social phobia in a population sample 
and with Kessler et al. (1999) in their study of the risk factors for PTSD in the general 
population. These findings may reflect genetic factors in the transmission of 
psychopathology. They may also reflect learned behavior and the parents’ ability to 
adequately develop a nurturing, supportive relationship with the child.  
The advantages of birth order accrue in equal measure to the first and last-born. 
The middle child scores roughly 5 points higher than the first-born and the last-born.
5 
This finding is consistent with some of the literature on birth order and educational 
achievement. Hanushek (1992) finds that in large families the first- and last-born perform 
better in elementary school on reading comprehension and vocabulary tests than do 
middle-born children.  The last-born, however, has a distinct advantage over the first-
born. Lindert (1977) finds the same pattern in his study of the relationship between birth 
order and educational attainment. Kanterevic and Mechoulan (2006), though, find that the 
estimated educational advantage of the last-born disappears when they control for 
mother’s age at birth. Black et al. (2005) also find monotonic effects, with the first-born 
achieving the highest level of schooling. Argys et al. (2006) find that later-born children 
are much more prone to risky health-related behavior; they do not explore nonlinearities 
in this relationship. 
 
                                                 
5 Recall that the index of relative birth order is set to zero for first-borns, one for last-borns, and 
one-half for the middle child. 
  13Empirical Analysis of Exposure to Trauma 
The full specification in column (1) of Table 4 may only reflect the partial effects 
of family and individual characteristics on the severity of persons reactions to trauma, 
since it controls for trauma exposure. True and Lyons (1999) argue that genetically 
determined personality traits and the family rearing environment may influence a 
person’s taste or tolerance for risk. Persons with higher tolerance may enter hazardous 
occupations, such as fire-fighting and demolition, which put them at greater risk of 
exposure to highly stressful situations. In military life, such people may enter branches of 
the armed forces which are more likely to engage in combat or they may be more likely 
to volunteer for dangerous combat missions. Persons raised in disadvantaged 
environments may also have limited educational opportunities, thus, denying them access 
to positions that are insulated from physical risk.  Individuals who grow up in families 
with parents who have serious mental and behavioral problems may be at greater risk of 
being victims of abuse or of witnessing physical harm to close relations. Bromet et al. 
(1998) found that the men and women in the U. S. National Comorbidity Survey, who 
reported incidents of neglect or abuse during their childhood, were more likely to report a 
family history of mental disorders and substance abuse and were less likely to have been 
raised in an intact family.  
Column (2), in Table 4, omits the trauma indicators from the analysis. We can see 
that the estimated effects of most of the demographic variables are hardly affected, which 
suggests that the joint correlation between trauma exposure and the observed background 
characteristics is weak. The coefficients for parents’ mental health and substance use, 
however, rise, suggesting a correlation with trauma exposure. In Table 5 we can directly 
  14see the effects of the demographic controls on the probability of exposure to combat and 
to non-war-related traumatic events from bivariate probit estimates. The probability of 
exposure to intense combat is higher for veterans who were raised in families in which at 
least one parent had a history of drug and alcohol problems and/or mental illness. These 
veterans are also predicted to be much more likely to be involved in non-war-related 
traumatic events. The estimate of the correlation between the equation errors implies that 
the unobservable factors associated with the probability of exposure to each type of 
trauma are highly positively correlated.
6   
The effects of parental psychopathology on combat exposure could reflect both 
genetic factors and the impact of early childhood environment. The data are not 
sufficiently rich to differentiate between the two explanations or to identify the 
underlying causal effects. However, it is worth noting that in their study of genetic risk 
factors for PTSD using the Vietnam Era Twin Registry, True and Lyon (1999) find that 
aspects of their shared family rearing environment contributed nothing toward explaining 
differences in combat exposure while genetic factors could account for 47% of the 
variance in exposure.  
  Correlations between measured covariates and trauma exposure will not bias the 
estimated effects of each on the intensity of a subject’s reaction to trauma. However, if 
there is some correlation between the unobservable factors affecting stress reactions with 
the unobservable factors affecting the probability of exposure, then the estimates in Table 
4 are biased and inconsistent. Table 6 presents maximum likelihood estimates of an 
                                                 
6 Unobservable factors might not only reflect the circumstances and characteristics of respondent 
but the interviewer’s assessments of whether reported events met professional criteria for 
exposure. 
 
  15endogenous switching model where a 0-1 dummy indicator for whether the respondent 
was exposed to any type of trauma is treated as an endogenous explanatory variable in 
the equation explaining the respondent’s score on the Mississippi Scale (Heckman 1978). 
The coefficient estimate of the correlation between the unmeasured, unobserved factors 
driving exposure risk and the unobservables affecting reactions to risk is close to zero, 
practically and statistically, a finding consistent with the hypothesis that trauma can be 
treated as an exogenous, random risk factor for PTSD. The third column in Table 5 
shows that OLS estimates, which assume exogeneity, are very similar to the estimates 
from the switching model. 
 
Empirical Analysis of Risk Factors for Diagnosed Cases of PTSD 
A Probit Model of PTSD Which Account for Classification Errors in Diagnoses 
   I start with a standard model for a binary outcome variable. The population 
model specifies that the probability of a positive diagnosis is a function of a set of 
observed exogenous background characteristics and events that are assumed to be 
measured without error: 
(1)        n          1,            ) ( ) | 1 ( K   =   i y P i i i β x F x = =  
where represents the true disease status of a randomly chosen person i  in a random 
sample of n. It takes on a value of 0 if the diagnosis is negative, 1 if positive. The vector, 
 , consists of k exogenous characteristics of person i, and 
i y
) , , ( 2 1 ki i i i x x x K = x
) , , ( 2 1 k β β β K = β   is a  -dimensional parameter vector.  k
The variable  is the survey disease classification of person   with 
misclassification parameters: 
i Y i
) 0 | 1 ( 0 = = = i i y Y P r and ) 1 | 0 ( 1 = = = i i y Y P r .  The 
  16standard misclassification model assumes that the misclassification mechanism is 
nondifferential, that is, given the true diagnosis, no other characteristic of the respondent 
(zi) provides additional information about the observed disease classification:  
. The relationship between   and   can be expressed as:   ) | ( ) , | ( i i i i i y Y P z y Y P = i Y i y
). | 1 ( ) 1 ( ) | 1 ( 1 0 0 i i i i y P r r r Y P x x = − − + = =
7 This structure allows us to specify an 
estimable relationship between the observed disease classification and the observed 
covariates:  
(2) n        1,            ) ( ) 1 ( ) | 1 ( 1 0 0 K   =   i r r r Y P i i i β x F x − − + = =  
In equation (2) it becomes apparent that the estimated marginal effect of a covariate on 
the probability of a positive survey diagnosis equals its effect on the probability of truly 
having the disease only if the survey classification is error free. 
The standard estimation strategy for equation (2) assumes either the logit or probit 
specification for F and maximizes the likelihood function or minimizes the regression 
sum of squares overβ, setting the values of   and    to estimates derived from a  
validation study (Savoca 2004; Poterba and Summers 1995). As long as the estimated 
error rates are consistent estimates of the error rates in the study population, then the 
estimates of β will be consistent as well. 
0 r 1 r
There are many reasons, however, why one might suspect that the error rates from 
the validity study contain bias. For one, selection into the validation sample was not 
purely random, but was based, in part, on the survey diagnosis (Kulka et al. 1988). The 
                                                 
7P(Yi = 1| xi) = P(Yi = 1, yi = 1| xi) + P(Yi = 1, yi = 0| xi) = P(Yi = 1| yi = 1, xi)P(yi = 1| xi) +  
P(Yi = 1| yi = 0, xi)P(yi = 0| xi) = P(Yi = 1|yi = 1)P(yi = 1| xi) + P(Yi = 1|yi = 0)P(yi = 0| xi) =  
(1 – r1)P(yi  = 1| xi) + r0(1 – P(yi = 1| xi) = r0 + (1 – r0 – r1)P(yi = 1 |xi). 
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Even if selection into the validation subsample were entirely random, the assessment of 
validity calls for an independent assessment under identical conditions (Bound et al. 
2001). In this validity study, independent assessments were unlikely to have occurred 
since the respondents selected into the validity sample were probably affected by the first 
assessment. Some respondents may have deliberately attempted to be consistent across 
the two interviews. Others may have reflected on their responses to the initial interview 
and used the re-interview as an opportunity to correct recall errors or to cast themselves 
in a different light. Furthermore, clinical conditions may have changed between the initial 
survey interview and the clinical re-interview.  
Instead of the standard approach, I adopt an alternative strategy proposed by 
Hausman et al. 1998. Here the error rates are estimated simultaneously with the 
parameter vector, β.  The regression sum of squares for equation (2) is minimized over 
and  . I estimate two models; both assume the probit specification for F. Model 1 
makes the standard assumption that the error rates are constant across the respondents. 
,
0
  ,r β 1 r
  18Model 2 allows the error rates to vary with race.
8  
Hausman et al. (1998) derive two necessary conditions for identification of this 
model. First, the probability of a positive diagnosis must be specified as a nonlinear 
function of the covariates. Second, the misclassification parameters must sum to less than 
one. The second condition holds as long as the survey diagnosis has a higher probability 
of detecting the illness in the afflicted population than in the healthy population. In 
addition to these two conditions, a third is needed, that at least one of the covariates 
cannot be a categorical variable. This is an important result, particularly for biomedical 
research where it is customary to categorize all covariates. A simple example, developed 
in Appendix B, shows why this additional condition is necessary.  
  Results 
Table 7 reports the probit regression results for three models. Column 1 refers to 
the estimates which ignore error corrections; Column 2 refers to Model 1, which assumes 
constant or nondifferential misclassification rates; Column 3 refers to Model 2, which 
allows the misclassification parameters to vary with race. Estimates of the classification 
                                                 
8 There is a vast empirical literature in cognitive and social psychology on the circumstances 
under which survey responses are most likely to contain errors (Bound et al. 2001). Much of it 
focuses on the respondent's cognitive processes: his comprehension of the survey questions, his 
retrieval of information from memory, and his communication skills. Many empirical studies 
have also looked at the relationship between response errors and the length of the recall period. 
Both literatures suggest that the time since discharge from the military and the education level of 
the respondent might also be a source of variation in the error rates. Both variables, however, are 
potentially endogenous. A veteran’s post-military educational advancement may be directly 
impeded by the readjustment difficulties caused by PTSD or may be influenced by unobservable 
characteristics that also make him more susceptible to PTSD. Studies have shown that soldiers 
suffering mental disorders diagnosed during active duty have much higher service attrition rates 
than other soldiers (Hoge et al. 2005). Since identification of models which depart from the 
nondifferential error assumption has been established only for the case where the source of 
variation is exogenous (Lewbel 2000), I restricted the specification of Model 2 to exogenous 
characteristics of the respondent. A Lagrange Multiplier test for additional variation by age, failed 
to reject the hypotheses of no age effects, (p-value = 0.94). 
 
  19errors from Models 1 and 2 are statistically significant. With Model 2 we find that the 
error rates differ by race; white veterans have lower error rates than other veterans.  
Overall, the estimated false positive rates are relatively low. This is consistent 
with studies of classification errors in other widely used psychiatric survey screening 
instruments. Estimated false positive rates derived from a validation study of the 
Composite International Diagnostic Interview (CIDI), used in the U.S. National 
Comorbidity Survey, range from a low of .8% for mania to a high of only 7.8% for major 
depression (Savoca 2004, 2005). Results from validation studies of the Diagnostic 
Interview Schedule (DIS), the pre-curser to the CIDI, administered at the St. Louis site of 
the U.S. Epidemiological Catchment Area Survey, show, with the exception of alcohol 
use disorders, false positive rates no higher than 4% (Savoca 2000). These estimates are 
also comparable to error rates found in self-reports of physical diseases. In a large scale 
study of the Canadian population, Baker et al. (2004) compare self assessments to 
administrative records. With very few exceptions, false positive rates for a wide range of 
chronic illnesses fall well within a range of  0% to 18%.  
From Models 1 and 2, we also see that the estimated false positive rates are lower 
than the estimated false negative rates. This, too, is a pattern that shows up in all major 
survey-based psychiatric screening instruments as well as studies of survey indicators of 
physical diseases. The rate is somewhat lower than the false negative rates for other 
commonly used survey indicators of health. Savoca (2004, 2005) finds false negative 
rates ranging from 32.8% for agoraphobia to 79% for manic disorders. Baker et al. (2004) 
find that an overwhelming majority of self-reports of physical ailments have false 
  20negative rates well above 30%, many exceeding 50%.
9  
To assess the implications of these errors on prevalence estimates I compare the 
sum of the predicted probabilities of a positive diagnosis, , using the error 
corrected coefficient estimates from Model 2, to the sample prevalence estimate, 
. The sample prevalence for white veterans is 19.5%, adjusted for 
misclassification bias it drops to 16.0%; for nonwhites the adjusted prevalence estimate 
lowers its prevalence rate from 24.6% to 20.2%. On the balance then, the full sample 
















estimate is close to the 3.2 percentage points estimate obtained by Dohrenwend et al. 
(2006) in their study of the subsample of NVSG veterans who participated in the post-
survey validation study. 
Compared to the analysis of a veteran’s score on the Mississippi Scale, a more 
abbreviated set of control were significantly related to a veteran’s PTSD diagnosis. 
However, the magnitudes of the statistically significant coefficients are substantially 
larger than the estimates from the naïve model, which does not account for classification 
errors. For example, evaluated at the mean characteristics of the sample, the naïve model 
predicts that the odds of a veteran developing a positive PTSD diagnosis are slightly less 
                                                 
9 For example, their estimates for cancer range from 54% to 86%; for bronchitis, 61% to 76%. 
10 Given the magnitude of the false negative rates relative to the false positive rates, a reader 
might be puzzled by these results. Dropping subscripts, in its unconditional form equation (2) 
becomes P(Yi = 1) = r0 + ( 1 - r0 – r1) P(yi = 1). The survey prevalence exceeds the ‘true’ 
prevalence, i.e., P(Yi = 1) > P(yi = 1) whenever r0 (1 - P(yi = 1))  >  r1P(yi = 1). Therefore, if the 
disease-free population is relatively large, a small false positive rate can still imply that a large 
number of respondents were incorrectly classified as positive cases. Conversely, a large false 
negative rate applied to relatively small number of true positives is consistent with having a small 
number of positive cases misclassified as negative cases. 
 
  21than 1 in 3. They fall to 1 in 5 for a veteran who was reared in a traditional household, 
one where the parents were married and present and where the mother did not work 
outside the home. For Model 2 the odds fall from slightly less than 1 in 10 to slightly 
more than 1 in 100.  
Similarly, all three models predict that veterans reared in families with parental 
histories of mental illness are much more likely to develop PTSD. The coefficients in 
Models 1 and 2, however, are nearly triple the size of the estimated coefficient from the 
naïve model. Consider, for example, the difference between the odds of a positive 
diagnosis for a veteran with the mean characteristics of the sample, that is, with a 5% 
probability of mental illness in his parents, and the odds for a veteran from a sample 
where the probability equals the estimated lifetime prevalence of the adult U.S. 
population (48%).
11 The naïve model predicts that higher incidence of mental illness in 
parents raises the odds of a positive diagnosis from roughly 1 in 3 to 1 in 2; Model 2 
predicts an increase from 1 in 10 to 1 in 4.  
 
Conclusions 
Recent empirical studies of the accuracy of PTSD diagnoses among veterans 
suggest that PTSD prevalence estimates may somewhat overstate true prevalence. These 
findings are based largely on re-examinations of the professional criteria used to arrive at 
the diagnosis and on efforts to independently verify the veterans’ accounts of traumatic 
war-time events.  
This study provides new statistical evidence on the extent of misclassification in 
survey indicators of combat-related PTSD. The approach here is indirect. Guided by 
  22economic and psychosocial models of the childhood antecedents of adult success and 
well-being, I use variables that reflect the veteran’s child-rearing environment to help 
predict which are likely to develop PTSD and then allow the data to re-classify veterans 
to achieve the best fit.  
The findings are remarkably consistent with the literature. When adjusted for 
errors in diagnoses, the sample PTSD prevalence estimate falls from 22% to 18%, a drop 
of 4.0 percentage points, or 20%. Proportionately, this closely matches the results of 
Dohrenwend et al. (2006) in their study of a subsample of the veterans who participated 
in the NSVG; their prevalence estimate drops from 12.2% to 9.1% (25%). The false-
positive and false-negative rates implied by the data follow a pattern found in virtually all 
validation studies of epidemiological surveys of population health --  relatively high 
false-negative rates and relatively low false positive rates. 
Classification errors in survey outcome variables can have serious consequences 
for inferences about measures of association. This principle is well-known among 
biostatisticians and epidemiologists, but has not yet made a significant impression on 
empirical research in economics. This paper has also shown that failure to correct for 
misclassification in PTSD may dramatically understate the effects of risk factors, both 
war-related and not war-related.  
Veterans who were reared in families with parental histories of mental illness are 
much more likely to be exposed to trauma and to have reactions severe enough to lead to 
a positive diagnosis. This finding corroborates numerous studies in psychiatric 
epidemiology. Similarly, growing up in what was then (1940s and 1950s) consider a 
traditional household, where both parents are present and where the mother does not 
                                                                                                                                                 
11 See Kessler et al. (1994). 
  23work outside the home, substantially reduces vulnerability to the disorder. Evidence of 
the effects of other potentially disruptive influences during childhood is mixed. Veterans 
whose parents had a history of problems with alcohol and drugs were more likely to be 
exposed to trauma but not more susceptible to a positive PTSD diagnosis. Birth order is a 
statistically significant predictor of the intensity of a veteran’s reactions to stressful 
events but sibship size, the more traditional measure of the money and time resources 
parents can devote to each child, is not.   
Clearly, an important goal for future research is to develop an understanding of 
the factors that lead to misdiagnoses of this disorder. Economists are well-equipped to 
study the economic incentives that may induce the clinician and the patient to construct a 
medical profile that would enable the veteran to qualify for whatever government 
assistance is available. Psychologists are well-equipped to focus on fine tuning 
psychiatric diagnoses so that the veteran receives the most effective treatment available. 
Policymakers are well-positioned to take a broader perspective on the issue of easing the 
veteran’s transition to civilian life.  
However, even the error-corrected estimates of PTSD prevalence highlight the 
long lasting effects of combat. Eighteen percent of this population-based sample 
presented symptoms severe enough to meet a positive PTSD diagnosis well over a decade 
after their military service ended. With continued economic prosperity in the U.S., 
particularly for the highly educated, and with the aging of the U.S. population, to meet 
future military recruitment goals, the government may have to increasingly rely on the 
most vulnerable populations, those from disadvantaged backgrounds. More and careful 
empirical evidence on causes, consequences and effective remedies could potentially 
  24yield a large payoff to all concerned parties. 
  25Appendix A.   Diagnostic Criteria for Posttraumatic Stress Disorder 
(Source: APA, 1987, page 248.) 
 
A.  The person has experienced an event that is outside the range of usual human experience 
and that would be markedly distressing to almost anyone, e.g., serious threat to one’s life 
or physical integrity; serious threat or harm to one’s children, spouse, or other close 
relatives and friends; sudden destruction of one’s home or community; or seeing another 
person who has recently been, or is being, seriously injured or killed as a result of an 
accident or physical violence. 
 
B.  The traumatic event is persistently reexperienced in at least one of the following ways: 
 
(1) recurrent and intrusive distressing recollections of the event (in young children, 
repetitive play in which themes or aspects of the trauma are expressed) 
(2) recurrent distressing dreams of the event 
(3) sudden acting or feeling as if the traumatic event were recurring (includes a sense 
of reliving the experience, illusions, hallucinations, and dissociative [flashback] 
episodes, even those that occur upon awakening or when intoxicated) 
(4) intense psychological distress at exposure to events that symbolize or resemble 
an aspect of the traumatic event, including anniversaries of the trauma 
 
C.  Persistent avoidance of stimuli associated with the trauma or numbing of general 
responsiveness (not present before the trauma), as indicated by at least three of the 
following: 
 
(1) efforts to avoid thoughts or feelings associated with the trauma 
(2) efforts to avoid activities or situations that arouse recollections of the trauma 
(3) inability to recall an important aspect of the trauma (psychogenic amnesia) 
(4) markedly diminished interest in significant activities (in young children, loss of 
recently acquired developmental skills such as toilet training or language skills) 
(5) feelings of detachment or estrangement from others 
(6) restricted range of affect, e.g., unable to have loving feelings 
(7) sense of a foreshortened future, e.g., does not expect to have a career, marriage, 
or children, or a long life 
 
D.  Persistent symptoms of increase arousal (not present before the trauma), as indicated by 
at least two of the following: 
 
(1) difficulty falling asleep or staying awake 
(2) irritability or outbursts of anger 
(3) difficulty concentrating 
(4) hypervigilance 
(5) exaggerated startle response 
(6) physiologic reactivity upon exposure to events that symbolize or resemble an 
aspect of the traumatic event (e.g., a woman who was raped in an elevator breaks 
out in a sweat when entering any elevator) 
 
  26Appendix B.  Identification Issue for Probit Model With Misclassified Outcomes 
  A necessary condition for identification of the probit model with misclassified outcomes 
is that not all the covariates are categorical. This example is designed to show why. 
Following the notation in the main body of the paper, start by formulating the estimation 
problem in a nonlinear regression framework: 




K   =   i i i r r r i Y ε + β x F − − + =  
Denote the sum of squared residuals as    . 
Suppose that     where  is a binary 0-1 variable. Also, suppose that denotes the 
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respect to each of the four unknown parameters are: 








































































To simplify notation and exposition, divide the sample into two groups. Let the first n1  
observations correspond to the first group, persons for whom xi  = 1 and the last n - n1  
observations correspond to the second group, persons for whom xi  = 1. Define  
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− − − + = b b F   and     for respondents in the first group and  
  and     for those in the second group. Assume 
that these probabilities are constant across the individuals within each group. The normal 
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Substituting equation (A.b.5) into equation (A.b.4), and noting that equations (A.b.2) and 
(A.b.3) are exact linear combinations of equations (A.b.4) and (A.b.5), the first order conditions 
collapse down to two equations: 
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Equations (A.b.6) and (A.b.7) imply that the nonlinear least squares estimates of r 
  and b    must satisfy the conditions:  0,r1,b0, 1

























That is, the predicted probability that a person in group j receives a positive survey diagnosis ( 
  must equal the actual sample frequency for that group (  ) ˆ





























− + − − + = b r r r P   into equations (A.b.8) and (A.b.9), gives us the 












































For any given set of data ( 
1
Y   and   )
2
Y   no unique set of parameter estimates exists for  r    
   b   and  b   
0,
r1, 0 1.
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Table 1. Diagnostic Accuracy of the Mississippi Scale for Combat-Related Stress 
 
Diagnostic Accuracy in a  Clinical Sample (Pre-Survey): 
 





88.9% 0.753    6.0%  20.3% 
      
Diagnostic Accuracy in a Validation Study of NSVG Participants (Post-Survey): 
 





81.6% 0.528   
(0.332, 0.724) 
22.7% 17.2% 
   Source: Kulka et al. (1988), Appendix D, Exhibit D-3 and Exhibit D-8. 
   Notes: Percent correctly classified is the percent of veterans whose survey and clinical    
diagnoses were in agreement. The false negative rate is the percent of veterans with a positive 
clinical diagnosis who received a negative survey diagnosis. The false positive rate is the 
percent of veterans with a negative clinical diagnosis who received a positive survey diagnosis. 
The Kappa score compares the actual agreement between the diagnoses to the chance 
agreement we would observe if the diagnoses were completely independent.  For the post-
survey study, the 95% confidence interval in parentheses beside the Kappa score (author’s 
calculations) falls far above zero, strongly suggesting that the agreement between the two 
screening methods is more than what would occur by chance. The typical rule of thumb is that a 
score in excess of .75 implies excellent agreement; between .4 and .75, fair to good (Kulka et 
al. 1988). 
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Table 2. Description of Diagnosis-Related Variables 
Mean (Standard Deviation) 
  Full Sample  Positive PTSD 
Cases 
Negative 
PTSD Cases  
Indicators of PTSD     
   Diagnosis (positive = 1; negative = 0)  0.22 (0.41)  1.00 (0.00)  0.00 (0.00) 
   Mississippi Score  (min=35, max = 175)  72.60 (21.79)  105.41 (15.90)  63.40 (12.27) 
      
Indicators of Trauma Exposure      
      
   Self-Report of Any Trauma  0.812 (0.391)    0.949 (0.220)  0.773 (0.419) 
      Probably Traumatic  0.222 (0.416)  0.165 (0.372)  0.238 (0.426) 
      Definitely Traumatic  0.390 (0.488)  0.720 (0.450)  0.297 (0.457) 
      
   Self-Report of Combat-related Trauma
a  0.421(0.494)  0.742 (0.439)  0.331 (0.471) 
      Probably Traumatic  0.040 (0.196)  0.047 (0.211)  0.038 (0.191) 
      Definitely Traumatic  0.369 (0.483)  0.695 (0.461)  0.278 (0.448) 
      
   Self-Report of Trauma, not related to war
b  0.751 (0.432)  0.873 (0.334)  0.717 (0.451) 
       Probably Traumatic  0.213 (0.410)  0.153 (0.360)  0.230 (0.421) 
       Definitely Traumatic  0.190 (0.393)  0.373 (0.485)  0.139 (0.346) 
      
Cross-classification of Interviewer’s Rating
c      
   Combat Trauma/No non-war trauma  0.208 (0.406)  0.360 (0.481)  0.165 (0.371) 
   No combat trauma/Non-war Trauma  0.202 (0.402)  0.144 (0.352)  0.219 (0.413) 
   Both combat and non-combat trauma  0.201 (0.401)  0.381 (0.487)  0.151 (0.358) 
   No trauma exposure  0.389 (0.488)  0.114 (0.319)  0.466 (0.499) 
      
Sample Size  1078 236  842 
Note: The categories, ‘Probably Traumatic’ and ‘Definitely Traumatic,’ refer to the interviewer’s 
assessment of whether the veteran’s reported traumatic experience met professional criteria for a 
positive diagnosis of PTSD. The omitted category covers both ‘No reported event’ and ‘Event 
unlikely to be traumatic.’ 
aExamples of war-related trauma: frequent and intense exposure to enemy fire; participation in or 
witnessing abusive violence to civilians; exposure to extreme deprivation (lack of food or shelter, 
e.g.); being tortured or inflicting torture on hostages or POWs. 
bExamples of trauma, not related to war: serious accident; large fire; natural disaster; physical 
assault, rape.  
cThe veteran falls into the trauma category only if the interviewer ranked the event as probably, 




  35 
Table 3. Description of Independent Variables 
  Full Sample  Positive PTSD 
Cases 
Negative 
PTSD Cases  
     
Family Characteristics     
   Number of Siblings  3.847 (2.985)  4.008 (2.969)  3.802 (2.989) 
   Intact Family  0.767 (0.423)  0.716 (0.452)  0.781 (.413) 
   Poor   0.339 (0.473)  0.403 (0.491)  0.321 (0.467) 
   Relative Birth Order  0.397 (0.383)  0.400 (0.369)  0.396 (0.387) 
     
Parental Characteristics     
    History of Mental Illness       0.058 (0.233)  0.400 (0.369)  0.039 (0.194) 
    History of Problems with Alcohol or  
         Drugs 
0.155 (0.362)  0.216 0(.412)  0.138 (0.345) 
    History of Criminal Behavior  0.043 (0.202)  0.068 (0.252)  0.036 (0.185) 
    Father Did Not Graduate from High  
         School 
0.604 (0.489)  0.674 (0.470)  0.584 (0.493) 
    Mother Did Not Graduate from High  
         School 
0.486 (0.500)  0.513 (0.501)  0.479 (0.450) 
    Mother Worked During Respondent’s  
         Childhood 
0.604 (0.489)  0.678 (0.468)  0.583 (0.493) 
     
Characteristics of the Respondent     
   Age  41.203 (5.148)  39.843 (3.574)  41.584 (5.451) 
   White  0.537 (0.499)  0.479 (0.501)  0.553 (0.497) 
     
Sample Size  1078 236  842 
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Table 4. Ordinary Regression Estimates of Intensity of Stress Reactions To Traumatic Events 
Indicators of Trauma Exposure (At least one 
   definite or severely traumatic event = 1;  
   otherwise = 0) 
(1) (2) 
   Combat-related Trauma  15.708
a (1.518)  --- 
   Trauma, not related to war  5.657
 a  (1.995)  --- 
    
Family Characteristics    
    
   Intact Family  -7.227
 b (2.969)  -7.186
b (3.191) 
   Mother Worked During Respondent’s Childhood      -3.204  (3.193)   -3.629  (3.427) 
         Interaction Effect (mother worked, family intact)  7.386
 b (3.427)     7.763
b  (3.717) 
    
   Poor   0.796  (1.367)  1.666  (1.528) 
   Number of Siblings  0.036  (0.221)    -0.138 (0.251) 
   Relative Birth Order  20.327
a (5.823)   18.279
a (6.505) 
   Relative Birth Order Squared  -20.567
a (5.828)  -19.001
a (6.493) 
    
Parental Characteristics (Yes = 1; No = 0)    
    History of Mental Illness       10.521
a (3.093)  13.652 (3.673) 
    History of Problems with Alcohol or Drugs  3.411
c   (1.923)  5.278
b (2.103) 
    History of Criminal Behavior  3.797   (3.024)  2.207  (3.389) 
    Father Did Not Graduate from High School  1.604   (1.428)  2.094  (1.583) 
    Mother Did Not Graduate from High School  -0.407  (1.477)  -0.870 (1.655) 
    
    
Characteristics of the Respondent    
   Age  -0.658
a (0.097)  -0.708
a (0.107) 
   White  -3.370
b (1.330)  -3.721
b (1.476) 
             Notes: Standard errors, in parentheses next to the coefficient estimates, are heteroscadastic consistent. 
             Sample Size = 1078.  
                      ap-value ≤ .01;
 b .01< p-value ≤ .05; 
 c .05< p-value ≤ .10 
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Table 5. Bivariate Probit Estmates of the Probability of Exposure to Trauma 
Dependent Variable:  Exposure to 
Combat-related 
Trauma (Yes=1; 
No = 0) 
Exposure to 
Trauma, not 
related to War 
(Yes = 1; No -=0) 
Independent Variables    
    
Family Characteristics    
    
   Intact Family  0.058  (0.185)  -0.182 (0.197) 
   Mother Worked During Respondent’s Childhood  -0.049 (0.197)  -0.074 (0.207) 
         Interaction  (mother worked and family intact)  0.067  (0.216)  -0.005 (0.230) 
   Poor   0.132  (0.090)  0.077  (0.099) 
   Number of Siblings  -0.024 (0.016)  -0.020 (0.017) 
   Relative Birth Order  -0.243 (0.400)  -0.404 (0.437) 
   Relative Birth Order Squared  0.220  (0.400)  0.199  (0.442) 
    
Parental Characteristics (Yes = 1; No = 0)    
    History of Mental Illness       0.405
b (0.170)  0.372
b (0.177) 
    History of Problems with Alcohol or Drugs  0.225
a (0.111)  0.321
b (0.121) 
    History of Criminal Behavior  -0.176 (0.206)  -0.404
c (0.240) 
    Father Did Not Graduate from High School  0.074 (0.094)  0.015  (0.100) 
    Mother Did Not Graduate from High School  -0.077 (0.097)  0.015  (0.105) 
    
Characteristics of the Respondent    
   Age  -0.010 (0.008)  0.007  (0.009) 
   White  -0.047 (0.090) -0.037  (0.010) 
    
Correlation 0.826
a (0.026) 
             Notes: Standard errors, in parentheses next to the coefficient estimates, are heteroscadastic consistent.    
             Sample Size = 1078.  
                  ap-value ≤ .01;
 b .01< p-value ≤ .05; 
 c .05< p-value ≤ .10 
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Table 6. Joint Estimation of the Intensity of Reactions to Stress and Probability of Exposure Risk 
 
  Joint Estimation OLS    






(Yes = 1; 
 No = 0) 
Score on 
Mississippi Scale 
Independent Variables      
      
Exposure to Traumatic Event 
(Yes = 1; No = 0) 
18.641
b (8.223)  ---  18.257
a (1.186) 
      
Family Characteristics      
   Intact Family  -7.461
a (2.641)  0.036 (0.182)  -7.456
a (2.658) 
   Mother Worked During Respondent’s  Childhood  -3.690 (2.807)  0.007 (0.193)  -3.688 (2.828) 
           Interaction (mother worked and  family intact)  7.461
b (3.098)  0.046 (0.213)  7.467 (3.118) 
   Poor   0.772 (1.362)  0.126 (0.089)  0.790 (1.315) 
   Number of Siblings  0.005 (0.235)  -0.020 (0.016)   
   Relative Birth Order  20.668
a (5.882)  -0.336 (0.398)  20.618
a (5.832) 
   Relative Birth Order Squared  -20.967
a (5.878)  0.278 (0.399)  -20.926
a (5.858) 
Parental Characteristics      
    History of Mental Illness       10.941
a (2.791)  0.374
b (0.171)  10.997
a (2.546) 
    History of Problems with Alcohol or Drugs  3.305
c (1.861)  0.273
b (0.111)  3.345 (1.661) 
    History of Criminal Behavior  3.962 (3.029)  -0.250 (0.204)  3.926 (2.953) 
    Father Did Not Graduate from High School  1.798 (1.375)  0.042 (0.094)  1.804 (1.379) 
    Mother Did Not Graduate from High School  -0.784 (1.399)  -0.013 (0.096)  -0.785 (1.409) 
Characteristics of the Respondent      
   Age  -0.657
a (0.114)  -0.007 (0.008)  -0.658
a (0.113) 
   White  -3.662
a (1.300)  -0.009 (0.089)  -3.663
a (1.309) 
      
Sigma 18.661
a (0.404)  ---  18.800 
Correlation -0.013  (0.269)   
Notes: Sample size = 1078; standard errors are in parentheses next to the coefficient estimates. 
ap-value ≤ .01;
 b .01< p-value ≤ .05; 








  39Table 7. Nonlinear Weighted Least Squares Estimates of  Probit Models  
 of the Probability of a Positive PTSD Diagnosis 
 
Dependent Variable: PTSD Survey Diagnosis  
       (Positive = 1; Negative = 0) 
Without Error 
Corrections 
With Error Corrections 
    Model 1  Model 2 
Misclassification  Rates     
   False Positive Rate    0.098
a (0.012)    
      White     0.080
a (0.014) 
      Not White     0.119
a (0.020) 
   False Negative Rate    0.224
b (0.101)   
      White     0.200
c (0.119) 
      Not White     0.251
b (0.123) 
     
Independent Variables     
     
Indicators of Trauma Exposure (At least one definite 
or severely traumatic event = 1; otherwise = 0) 
    
      Combat-related trauma  1.045
a (0.111)  3.002
a (0.936)  3.121
a (1.018) 
      Trauma, not related to war  0.222
b (0.102)  0.328 (0.243)  0.303 (0.239) 
     
Family Characteristics     
   Intact Family  -0.491
a (0.190)  -1.184
b  (0.550)  -1.155
b (0.551) 
   Mother Worked During Respondent’s Childhood  -0.157 (0.195)  -0.437
   (0.503)  -0.387 (0.513) 
         Interaction (mother worked and family intact)  0.512
b (0.223)  1.326
b (0.643)  1.260
b (0.641) 
   Poor  0.126 (0.095)  0.450
c (0.256)  0.432
c (0.256) 
   Number of Siblings  0.010 (0.017)  0.047 (0.047)  0.051 (0.048) 
   Relative Birth Order  1.291
a (0.446)  2.295
c (1.216)  2.291
c (1.208) 
   Relative Birth Order Squared  -1.314
a (0.449)   -2.328
c (1.237)  -2.305
c (1.225) 
     
   Characteristics of Parents (Yes = 1; No = 0)     
      History of Mental Illness       0.681
a (0.158)    2.039
b (0.838)  2.078
b (0.899) 
      History of Problems with Alcohol or Drugs  0.049 (0.116)   -0.071 (0.297)  -0.043 (0.292) 
      History of Criminal Behavior  0.249 (0.199)    0.751 (0.620)  0.782 (0.643) 
      Father Did Not Graduate from High School  0.250
b (0.105)  0.462
c (0.274)  0.412 (0.268) 
      Mother Did Not Graduate from High School  -0.110 (0.102)   -0.277 (0.265)  -0.218 (0.264) 
     
Characteristics of the Respondent     
   Age  -0.046
a (0.012)  -0.097
b (0.040)  -0.097
b (0.041) 
   White  -0.135 (0.098)  -0.175 (0.251)  -0.170 (0.393) 
Notes: Standard errors, in parentheses next to the coefficient estimates. Sample Size = 1078.  
ap-value ≤ 0.01;
 b0.01< p-value ≤ 0.05; 
 c 0.05< p-value ≤ 0.10 
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